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SUBJECT: RECOMMENDED BEST MANAGEMENT PRACTICES FOR DAIRIES
AND OTHER ANIMAL FACILITY OPERATIONS IN REGION 1

The eval uation of a dairy or other animal facility operations for
conpliance with water quality regul ations requires an in-depth
under st andi ng and anal ysis of not only the physical conponents, such
as manure waste ponds, but al so the managenent of those conponents.
Descri bed bel ow are recommended best managenent practices (BMPs) for
dairy and other aninmal facility operations in Region 1. Several

i ndi vidual control strategies for manure managenent are identified for
each BMP. Reliance on a single practice is not likely to result in
satisfactory control of manure and potential pollution. Many dairies
and other animal facility operations in the North Coast Regi on have

i npl enented these BMPs, with inplenentati on dependent on site-specific
conditions. The BWMPs and control strategi es have been ordered to
generally reflect cost-effectiveness and applicability to dairies and
other animal facility operations |ocated in Region 1.

1. SEPARATE CLEAN AND CONTAM NATED WATER. Rainfall runoff should not
cone in contact with contam nated water from nmanured areas or
washdown operati ons.

e Divert clean runoff water from pastures and clean areas fromcorrals
and hol di ng pens.

e Divert roof runoff from manured areas by guttering and diversions.

 Mnimze manured area runoff by adjusting confinenment area fences.

e Mninize manured area runoff by roofing areas with high manure
concentrations.

Met hods for inplenenting these control strategies include providing

roof gutters on existing facilities, altering fencing in confinenent

areas, and construction of water diversion ditches. Roofing and

ani mal housing is relatively expensive when conpared to the cost of

devel opi ng additional storage but there are aninmal health and

production benefits.

2. | MVPROVE WASTE LI QUI DS COLLECTI ON AND STORAGE. Waste i quids,
i ncl udi ng manure, wash water, and surface runoff from manured areas,
must by | aw be diverted to retention ponds and effectively contai ned
for later renoval. Adequate storage pond size to contain the
expected runoff fromthe wettest winter expected in 25 years as well
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as the one-day runoff froma 25-year stormis reconrended. This
amounts to between three and four acre-feet of water for each acre
of manured area.
e Size retention ponds to neet current and pl anned storage needs.
e Size retention ponds to provide mninumof tw feet freeboard for
desi gn capacity.
e Collect runoff fromcorrals, holding areas, m |l king parlor, and
ot her manured areas.
e Contain liquids around renote feed racks, whey stations, water
troughs, and other manured ani mal concentration areas.
e Mintain punps, equipnent, and pipelines as required to nmanage
liquid storage facilities.
e Provide storage ponds with appropriate punping equi pnment and
di sposal areas to naintain nininumof two-foot freeboard during
W nter storm peri ods.
e Develop spill plan to show that energency situations can be handl ed.
These control strategies can be inplenmented with construction of
retention ponds, diversion channels, culverts, and gutters. Contro
and collection facilities are | ess expensive than | arge-scale roofing
i nprovenents.

3. | M\PROVE WASTE SOLI DS COLLECTI ON AND STORAGE. Waste solids from
confinenment areas and renote | ocations should be contained and
stored in a manner that will prevent contact with stormwater
runof f .

e Size storage pits for current and expected future needs.

e Scrape confinenment areas before wet season and mininize use during
W nter.

e Mintain separator systemif present.

» For separated manure and conpost piles, provide storage facilities
with satisfactory drai nage controls.

* Mnimze confinenment areas (corrals, loafing areas, etc.) to the
extent possible.

e Collect and store solids fromrenote |ocations (feed bunkers, water
troughs, calf bedding, etc.) in storage pits.

e Collect and retain runoff water fromsolids pits and storage areas.

The consistent use of a tractor-|oader-scraper i s necessary to prevent

solids frommxing with rainfall, washdown water, and other |iquids.

Solids accurmul ated in alleys and barns should be scarped daily to

weekly, and solids fromloafing areas scraped twi ce yearly. A

separator is partially effective at isolating solids fromliquids.

Ponds receiving separated liquid will still require periodic cleanout

of accunul ated sol i ds.
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4. PROVI DE EFFECTI VE WASTE LI QUI DS | RRI GATI ON AND DI SPOSAL. Liquid
dairy waste should be irrigated properly to naximze fertilizer
value and to m nimze potential for causing non-point source
pollution. Excessive irrigation may create direct runoff of liquid
waste to waterways and increase the waste |oad potentially
transported with stormnater runoff. Irrigation during the wet
winter months is not recomended when the ground is already
saturated and/or there is the likelihood of rainfall.

e Avoid use of pipe discharge systens as they create | ocal over
application resulting in poor pasture, weed problens, and potenti al
for polluted runoff.

e Use custom operator or self-owned equi pnment on a tinely basis for
l'iquid disposal

e Adjust application location and rate to neet crop and pasture
demands. As a rule of thunb, between two and four inches of dairy
wast ewat er nmay be applied annually per acre of good forage crop.

e Mintain di sposal equi pnent properly.

e Have functional equipnent available during winter for energency
irrigation disposal. (Wnter irrigation should not be necessary if
wast e storage capacity is adequate, the ponds were enptied and
cl eaned before the winter season, and clean water diversions are
properly maintai ned.)

e (Clean retention ponds and di spose of excess |liquids on an annual
basi s.

A wastewater irrigation systemrequires storage facilities, punping

equi pnent, main |ines, and hand lines for placenment of gun-type

sprinklers. Labor is required to nove |lines, set punp tines, nonitor
application rates, and maintain system conponents. Sone high solids
liquid manure will require |arge-cl earance punps, valves, and
sprinkler nozzles to minimze plugging and associ at ed nai nt enance
requirenments. For facilities using sand bedding, relatively high
rates of punp wear and nai ntenance shoul d be expected.

5. PROVI DE EFFECTI VE SCLI D WASTE APPLI CATI ON AND DI SPOSAL.  Apply
manur e, separated solids, bedding straw, conpost, or other solid
wastes properly to avoid excess that may lead to runoff problens or
crop vigor degradation.

e (Clean storage pits and di spose of solids on an annual basis.

e Use custom operator or self-owned equi prent on a tinely basis.

e Adjust application rate and | ocation to neet crop and pasture
denmands.

* Mintain di sposal equi pnent properly.

e Alternate disposal areas on an annual basis to maxinize val ue of
organic materials.
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A truck with broadcast spreader and a | oader tractor are necessary for
ef fecti ve managenent of significant volunmes of solids. A contractor
may be used for stockpiled solids disposal. The contractor typically
uses multiple spreader trucks and | oader for manure renoval. For
slurry manures, a nud cat, slurry punp and tank trucks are typically
used.

6. PROTECT AND ENHANCE EXI STI NG ENVI RONMENTAL RESCURCES. Protecting
and i nproving existing environmental resources can directly enhance
surface water quality. Livestock should be prevented from accessing
streans and runoff channels where wastes can be directly deposited
in the waterway. Livestock traffic quickly erodes banks and stream
bottoms, contributing nore sedinent to the waterway. Vegetated
filter strips will help prevent excessive sedinent fromreaching
wat erways and may help with natural breakdown of dairy wastes.
Filter strips are not very effective in limting nutrient loading to
receiving waters, so control of manure at the source is stil
important with these inprovenents. Arnoring confinement areas wl |
hel p m ni m ze the anobunt of waste exposed to runoff. Constructed
wet | ands may have |imted applicability in some situations for
reduci ng sedi ment and nutrient |oading to natural waterways.

* Exclude livestock fromriparian areas and drai nages.

e Develop and maintain riparian buffer zones.

e Construct and maintain filter strips between heavy use areas and
runof f channel s.

e Arnor confinenment areas to enhance manure coll ection and reduce
er osi on.

e Arnor and provide for manure and runoff collection at renote feeding
and wat ering areas.

Excl usionary fencing requires materials appropriate to the type of

fence desired. Fencing costs are variable, frominexpensive and

portable electric fences to substantial |ivestock control fences.

Consi der annual nai ntenance requirenents, stock water, channe

crossing, floodgates, trash loading, and simlar effects when

desi gning fencing. Consider livestock and equi pnent traffic patterns

when installing fences. Consider devel opi ng encl osures suitable for

short-duration dry season grazi ng managenent in order to retain
econom ¢ productivity, control weeds, and maintain vigor of the plant
comuni ty.

7. ENHANCE PRODUCTI VI TY OF EXI STI NG PASTURELANDS. | nproving the
productivity of existing pasturelands will realize cost
efficiencies, enhance |ivestock productivity, and m nimze erosion
and the amount of waste exposed to runoff.

e Fertilize under-perform ng pastures.
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e Apply organic, liquid, or commercial fertilizers at rates
appropriate for the crop. Liquid dairy waste can be applied to
pastures at 2 to 4 inches per year depending on nutrient val ue.
Solid dairy waste can be applied to pastures at 10 to 40 tons per
acre per year depending on nutrient val ue.

e Interseed or reseed using clovers or other perennial native pasture
grasses to enhance productivity and prevent erosion.

e Adjust aninmal stocking rates to match pasture conditions.

e Use appropriate cropping practices.

e Develop cross fencing for grazi ng nanagenent.

e Control introduced and invasive weeds (star thistle, broom etc.) by
nmechani cal and/or chem cal neans.

e Mnimze non-productive barren ground sacrifice areas with |ivestock
controls.

e Protect herd health and water quality by separating livestock from
muddy, wet, and | ow areas.

Pasture inprovenent may be acconplished nost easily and cheaply by an

annual fertilizer programto enhance productivity of existing plants.

Where necessary, additional desirable species may be devel oped by

interseeding with no-till drill or broadcast and di sking. Herd size

and econom cs usual ly dictate stocking rates. Environnental and
productivity concerns may be difficult to address. Woed control
efforts should be in proportion to infestation level. Thistle control
is nmost cost-effective if small populations are not allowed to
establish seed reservoirs or get out of hand. Provide nmechani cal
and/or chenical controls on an as-needed basis, ideally tined to

prevent seed dispersal. Sone |owquality grasses and weeds (e.g.,

foxtail and Italian thistle) may be voluntarily utilized as forage by

range |livestock if swathed and wi ndrowed in the pasture when stil
green and prior to seed set.

8. ENHANCE PRODUCTI VI TY OF CROPLANDS. Cropland in dairying regions is
typically devoted to silage and/or hay production. In the Marin-
Sonoma dairy belt, the major production styles include w nter/spring
single-crop dryland, and nmultiple-crop irrigated |and using the
tertiary quality wastewater fromthe Sub-regional (Santa Rosa)
Donestic Waste Reclamation Facility. Use of liquid or solid dairy
waste as crop fertilizer will conplenent use of commercial and
wastewater fertilizers. The bulk nature of dairy waste lints the
ability to cost effectively transport |arge distances, normally
restricting use to on-farm or nearby areas.

e Sanpling of liquid and solid manure, soil, and forage for nutrient
val ue prior to nanure application is inportant when using nultiple
fertilizer inputs in order to adjust the nutrient application rate
for maxi mum beneficial use.
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e Apply organic, liquid, or commercial fertilizer at rates appropriate
for crop

e Consider fertigation of irrigated crops by bl ending recl ai med
wast ewat er with other water.

e Fertigate during period of rapid crop growh to maxim ze benefits of
applied materials.

e Fertigate at an annual rate equivalent to 2 to 4 inches manure water
per acre depending on nutrient val ue.

e For dryland crop areas, follow practices and rate recommendati ons
for pasture inprovenent practices.

e Apply manure to cropland just before tillage to maxim ze
i ncorporation and mnimze loss of nutrient due to volatilization or
runof f.

For fertigation, appropriate liquid nanure storage and use facilities

are required. These include an injection punp station capabl e of

variable injection rates of nanure water into the existing irrigation

system Special equi pnent or hardware may be needed to handl e manure

solids or to operate with mnimal wear or potential plugging. For

dryl and applications, manure is spread using normal undiluted liquid

or solids disposal techni ques described in previous BMP sections.

9. MAXI M ZE BENEFI T/ COST RATI O OF WASTE MANAGEMENT PRACTI CES.
Appropriate waste nmanagenent practices can naxi m ze econom c returns
to the producer, while nmeeting pollution control guidelines.
Appropriate manure application rates will mnminimze need for
purchased fertilizer, and reduces the chance of pronoting noxious
weed growt h. The organi c conponent of agricultural manure hel ps
build soil and provides nutrient benefits over a prolonged tine
peri od.

e Conduct soil or forage sanpling prior to manure application for rate
adj ust ment .

e Conduct sanpling of manure solids or liquids for nutrient val ue
prior to application to determ ne the appropriate nutrient
application rate.

e Balance liquid application rate to crop or pasture needs.

e Use manure solids as a val ue-added product such as bedding or retail
sal e conpost.

Managenent tinme is required for adjusting and nonitoring application

rates. Conposting nethods require |abor, |and, bulk handling

equi pnent, and appropriate pollution controls. Mich of the nutrient

val ue of manure is lost during the conposting process. Evaluation of

| ar ge-scal e conposting effort should include return on investnent and

| abor, and | oss of crop or pasture production due to | and

requirements. Excellent publications are available fromthe

Uni versity of California Cooperative Extension (UCCE) and ot her
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sources for those considering conposting or other alternative
practices.

(R1 Dairy BMP Recommendati ons. doc)
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